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BI-STABLE SPRING WITH FLEXIBLE

DISPLAY
BACKGROUND
[0001] 1. Field of the Described Embodiments
[0002] The described embodiments relate generally to por-

table electronic devices. In particular methods for expanding
the functionality of electronic devices are disclosed.

[0003] 2. Related Art

[0004] Bi-stable springs have two equilibrium positions.
This allows a device with a bi-stable spring to assume two
distinct configurations. The most recent widespread use of
such a device was the slap bracelet, also called the slap wrap.
The slap bracelet consists of layered flexible steel bands
sealed within a fabric cover. Typical slap bracelets are
roughly one inch in width by nine inches in length. In a first
equilibrium position they can be flat. The second equilibrium
is typically reached by slapping the flat embodiment across
the wrist, at which point the bracelet curls around the wrist
and stays relatively secure in a roughly circular position. The
slap bracelet has been used primarily as a decorative bracelet;
however, other uses have included for example keeping a pant
leg away from a bike chain, or even using a slap bracelet
covered with reflective tape for providing increased visibility
for pedestrians and bikers at night. Perhaps most usefully it is
quite easy to wrap around a wrist or leg, and stays conve-
niently in place.

[0005] Conversely conventional accessories for electronic
devices do not tend to be easily wearable. They include vari-
ous clips or may even rest precariously on an ear. In some
cases accessory devices may even have to sit in a pant or coat
pocket. Therefore an apparatus that capitalizes on the easily
wearable nature of a bi-stable spring is desired

SUMMARY OF THE DESCRIBED
EMBODIMENTS

[0006] This paper describes various embodiments that
relate to an apparatus, method, and apparatus with a display
and associated electronics.

[0007] A wearable video device arranged to be worn by an
end-user is disclosed. The wearable video device includes the
following: (1) a flexible substrate having a flat state and a
curled state; and (2) a flexible display disposed upon a first
surface of the flexible substrate, where in the curled state the
flexible substrate conforms to an appendage of the end-user.
The flexible substrate also includes an electronic module in
communication with the flexible display, the electronic mod-
ule providing information to the display, at least a part of
which is presented in real time for presentation by the display.
[0008] A method for passing information between an
accessory device disposed on one surface of a bi-stable spring
substrate and a portable electronic device is disclosed. The
accessory device includes a flexible display arranged to
present a first set of visual information. The portable elec-
tronic device has a portable electronic device display
arranged to present a second set of visual information. The
method includes the following steps: (1) determining whether
the accessory device is being worn by an end-user where the
determining is accomplished by at least one sensor on the
accessory device; (2) when it determined the accessory
device is being worn by the end user, establishing a commu-
nication channel between the accessory device and the por-
table electronic device where the communication channel is
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arranged to provide a bi-directional communication link
between the flexible display and the portable electronic
device; (3) passing information between the portable elec-
tronic device and the accessory device by way of the bi-
directional communication link, where at least a portion of
the passed information is presented by the flexible display as
the first set of visual information; and (4) displaying the first
set of visual information by the flexible display.

[0009] A slap bracelet configured to display information
wirelessly transmitted from a portable electronic device is
disclosed. The slap bracelet includes at least the following
components: (1) a communication link, allowing two-way
communication between the slap bracelet and the portable
electronic device; (2) a flexible display disposed over a por-
tion of a first surface of the slap bracelet; (3) a touch sensitive
user interface disposed over the top of the flexible display;
and (4) an electronic module disposed on one end of the first
surface of the slap bracelet. Information generated on either
device can be displayed on either the host device display or
the flexible display.

[0010] A non-transitory computer readable medium for
storing computer instructions executed by a processor in a
portable electronic device for controlling a flexible accessory
device mounted on a bi-stable spring substrate in wireless
communication with the portable electronic device is dis-
closed. The non-transitory computer readable medium
includes the following: computer code for establishing a com-
munication channel between the flexible accessory device
and the portable electronic device; computer code for receiv-
ing a user input on a first user interface built into the portable
electronic device; computer code for interpreting the user
input with the portable electronic device processor; computer
code for sending display data across the communication
channel; and computer code for displaying the display data on
a flexible accessory device display.

[0011] Other aspects and advantages of the invention will
become apparent from the following detailed description
taken in conjunction with the accompanying drawings which
illustrate, by way of example, the principles of the described
embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The described embodiments and the advantages
thereof may best be understood by reference to the following
description taken in conjunction with the accompanying
drawings. These drawings in no way limit any changes in
form and detail that may be made to the described embodi-
ments by one skilled in the art without departing from the
spirit and scope of the described embodiments.

[0013] FIG. 1 shows a conventional slap bracelet with a
flexible display fastened to one surface.

[0014] FIGS. 2A and 2B show cross sectional views of an
accessory device in accordance with the described embodi-
ments.

[0015] FIGS. 3A and 3B show perspective views of an
accessory device in accordance with the described embodi-
ments.

[0016] FIGS. 4A and 4B show cross sectional views of an
accessory device with an edge to edge flexible display in
accordance with the described embodiments.

[0017] FIGS. 5A and 5B show perspective views of an
accessory device with an edge to edge flexible display in
accordance with the described embodiments.



US 2013/0044215 Al

[0018] FIG. 5C shows a cross sectional view of an acces-
sory device with an end detection sensor in accordance with
the described embodiments.

[0019] FIGS. 6A and 6B show an accessory device with
ambient light energy collectors disposed on an outer surface
of the accessory device, in accordance with the described
embodiments.

[0020] FIGS. 7A and 7B show an alternative embodiment
in which the electronic module is rigid.

[0021] FIG. 8 shows a flow chart describing input on an
accessory device which affects the operation of a host device.
[0022] FIG. 9 shows a block diagram of an arrangement of
functional modules utilized by an electronic device.

[0023] FIG. 10 shows a block diagram of an electronic
device suitable for use with the described embodiments.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

[0024] Representative applications of methods and appara-
tus according to the present application are described in this
section. These examples are being provided solely to add
context and aid in the understanding of the described embodi-
ments. It will thus be apparent to one skilled in the art that the
described embodiments may be practiced without some or all
of these specific details. In other instances, well known pro-
cess steps have not been described in detail in order to avoid
unnecessarily obscuring the described embodiments. Other
applications are possible, such that the following examples
should not be taken as limiting.

[0025] Inthe following detailed description, references are
made to the accompanying drawings, which form a part of the
description and in which are shown, by way of illustration,
specific embodiments in accordance with the described
embodiments. Although these embodiments are described in
sufficient detail to enable one skilled in the art to practice the
described embodiments, it is understood that these examples
are not limiting; such that other embodiments may be used,
and changes may be made without departing from the spirit
and scope of the described embodiments.

[0026] Accessories for portable computing devices have
become quite common. Today typical portable electronic
device accessories are passive in nature, the majority of which
simply function to protect the screen, or perhaps support the
device in some specific orientation. Although some devices
such as Bluetooth headsets and keyboards do have limited
interactive capability the majority of accessories are limited
to more basic tasks. These accessories can be improved by
including at least some of the following features: (1) a power
source; (2) a communications protocol; (3) an input method;
and (4) an independent storage medium.

[0027] An accessory that takes a more active interaction
role with the portable computing device would also typically
need a power source to drive it. In some embodiments, a
battery can be incorporated within the body of the accessory.
The battery can take many forms. For example, the battery
can be distributed in nature by which it is meant that portions
of the battery can be placed in disparate locations in the
accessory. In another example, the battery can be replaceable
or otherwise accessible by the user. The operating time of a
built in battery can be augmented by the addition of an aux-
iliary power supply such as a solar panel array to the acces-
sory. A solar panel array spread across a surface of the acces-
sory device can lengthen the amount of time the accessory
device could be operated between recharging. A battery can
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also allow for the accessory device to continue nominal
operations after the portable electronic device has been turned
off or acommunications channel between the two devices has
been secured, especially with the inclusion of a small amount
of'storage space. For example, a simple screen saver could be
displayed with an accessory device that includes a display. In
another embodiment a short document or email could be
reviewed. Other sources of power could include a kinetic
power source similar to those found on some wristwatches.
An accessory device designed to be worn on a leg or arm
could greatly benefit from this sort of power generation, and
could lengthen the amount of time between charging.

[0028] Active communication between an accessory and a
portable electronic device can be accomplished wirelessly.
For example, a wireless data connection such as the 5 GHz
802.11n protocol can provide sufficient data transmission
bandwidth to transmit a high quality video stream. The wire-
less protocol allows for robust communication between the
two devices. The accessory device could also connect to the
portable electronic device via Bluetooth. While it might not
carry the same amount of data it may be preferable for situ-
ations in which only small amounts of data are being sent
back and forth.

[0029] In the simplest embodiment of the described
embodiments a flexible display can be added to a convention-
ally designed slap bracelet, with the addition of a battery and
aminimal number of electronic components. In FIG. 1 across
section of a conventional slap bracelet 100 with an overlaid
display is shown. A thin steel bi-stable spring 102 is covered
by fabric covering 104. The spring steel making up the bi-
stable spring should be at least 0.006 inches thick. Fabric
covering 104 is heat sealed around bi-stable spring 102 at
sealing positions 106. A thin, flexible display 108 can then be
overlaid with an adhesive on one surface of the slap bracelet.
A printed circuit board with the aforementioned electronics
(not shown) could be mounted at one end of slap bracelet 100,
so that the other end of the slap bracelet could completely
cover the electronics module while a user wears it. Although
mounting the described embodiments to a slap bracelet with
a bi-stable spring does allow a convenient attachment
method, it should be noted that the described embodiments
could be mounted on any flexible substrate. For example a
fabric substrate could be used that simply included snaps or
velcro in order to secure itself around a human appendage.

[0030] One problem with the design of the conventionally
designed slap bracelet was that the fabric covering would
occasionally separate at the heat sealed portions. Since the
described embodiment will house valuable electronics, a
manufacturer can create a more robust design. FIG. 2A shows
a cross sectional view of a robust accessory device 200 in
which flexible display 108 is adhered directly to one side of
bi-stable spring 102. Fabric covering 104 can then wrap all
the way around the edge of bi-stable spring 102, and provide
arobust frame for flexible display 108. It should be noted that
although fabric similar to the conventional slap bracelet can
be used, a thicker more cushioned fabric can also be utilized
to increase user comfort. FIG. 2B shows another cross sec-
tional view of accessory device 200. In this view flexible
electronic module 202 is depicted at one end of accessory
device 200, adhered directly to the surface of bi-stable spring
102 at one end of accessory device 200. Since the cross
section of a slap bracelet switches from convex to concave
upon changing states it is important to note that the flexible
electronic module 202 must contain components that are
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flexible in nature and resistant to fatigue. Flexible electronic
module 202 can include a flexible printed circuit board with at
least one wireless communications antenna, integrated cir-
cuits for driving the display, along with data and power con-
nectors.

[0031] With the aforementioned devices housed within
flexible electronic module 202 a communication channel can
be established and maintained with a portable electronic
device. The portable electronic device and bi-stable spring
mounted accessory device can form a cooperative electronic
system in which the electronic devices can communicate with
each other. This system can be further enhanced by the addi-
tion of additional sensors. For example in an accessory con-
figuration which includes a touch screen overlaid on top of
flexible display 108, the end user could respond to alerts sent
from the portable electronic device and even direct the opera-
tions of the portable electronic device to an extent limited by
the accessory device user interface. With a touch screen user
input a user can accomplish a number of different tasks
including adjusting the order of a current playlist, and review-
ing a list of recent phone calls. A response to a current text
message can even be managed given a simple virtual key-
board configuration across the face of the flexible display
108.

[0032] FIGS. 3A and 3B show perspective views of both
bi-stable spring states of accessory device 300 in accordance
with the described embodiments. In FIG. 3A the bi-stable
spring is arranged in a flat state. Flexible display 302 is
overlaid on the surface of the accessory device with a thin
border area 304 securing and protecting the edges of flexible
display 302. Flexible electronic module 306 is also shown
located on one end of accessory device 300. In FIG. 3B
accessory device 300 is in a curled state and can be seen
wrapped around the arm of a user. Accessory device 300 is
wrapped around an arm in a way such that the flexible elec-
tronic module 306 is completely obscured by the wrap around
flexible display 302, leaving only a thin border to interrupt an
otherwise continuous screen around the wrist. When acces-
sory device 300 switches from the flat state shown in FIG. 3A
to assume the curled state shown in FIG. 3B the bi-stable
spring switches from a concave shape to a convex shape,
bending both flexible display 302 and flexible electronic
module 306. Flexible electronic module 306 can be config-
ured with a strain gauge to determine when changes in state
occur. The determining done by the strain gauge allows acces-
sory device 300 to adjust a user interface displayed on flexible
display 302 from one layout to another based upon the state of
the accessory device. It should also be noted that even though
accessory device 300 is shown as a relatively narrow band
around a user’s wrist, the accessory device could be config-
ured to be much wider. As the accessory device widens its
potential for functionality also increases. At a width of a few
inches the display can function to temporarily view and
manipulate the screen of the portable electronic device it is in
communication with. This might be desirable when the por-
table electronic device is stored in an inconvenient location
such as a cargo pocket, or the bottom of a backpack. A larger
display is also more desirable for map viewing. The arm
mounted location makes map viewing a desirable function for
such a device, as a traveler or explorer can easily reference the
information with a flick of the wrist while exploring. A wider
overall device width also allows for a larger flexible elec-
tronic module 306. This allows more space for a larger bat-
tery, and additional sensors which will be discussed later.
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[0033] FIGS. 4A and 4B show cross sectional views of an
edge to edge flexible display 402 integrated into accessory
device 400. In FIG. 4A flexible display 402 is shown wrap-
ping around the edges of bi-stable spring 404. Fabric covering
406 covers the bottom of bi-stable spring 404 and also covers
the edges of flexible display 402. Modern flexible display
technology can be built particularly robustly and flexible
display 402 can withstand repeated stresses put upon it by
bi-stable spring 404 and day to day wear. The result is a strong
edge to edge screen which has a number of advantages over
the previously described embodiment. An increase in screen
size is obtained in this configuration. Edge lighting is now
also possible. For example a user could configure blue bor-
dered edge lighting to surround the screen. Blinking lights
displayed on the edges of the display can act as an event alert
to a user that might be more effective since when the display
is wrist or arm mounted it is the edge that generally is closest
to the user, not the front. In yet another use an accessory
device owner riding a bike could mount it on an arm or leg
with some kind of bright pattern running along the screen for
increased visibility. FIG. 4B shows a cross sectional view of
accessory device 400 showing how flexible display 402 and
flexible electronic module 408 are attached to bi-stable spring
404 with an adhesive layer 410. Also shown is fabric covering
406 which covers flexible electronic module 408 and secures
the portion of flexible display 402 which extends over one end
of bi-stable spring 404.

[0034] FIGS. 5A, and 5B show perspective views of both
bi-stable spring states of accessory device 400 in accordance
with the described embodiments. FIG. 5A shows a view of
accessory device 400 and how it appears with the edge to edge
display described under FIG. 4. In this flat state the accessory
device canalso be operated. The flat state has the advantage of
showing more of flexible display 402 at once, and therefore
might be a preferable state for activities such as parameter
initialization or for establishing connections between it and
another portable electronic device. The accessory device can
contain a sensor which alerts the device as to which state it is
in and then changes the user interface to optimize it for that
state, as described under FIG. 3B. Individual elements of
flexible electronic module 408 are shown on the surface of
flexible electronic module 408 for explanatory purposes.
Kinetic energy gathering device 502 is shown on the right side
of flexible electronic module 408. One of the advantages of
having the accessory device on an extremity is that it is an
ideal location for gathering kinetic energy. The simple motion
of'a user’s arm or leg allows the accessory device to harness
some of that energy for charging battery 504. Antenna 506 is
for establishing and maintaining the connection between
accessory device 400 and the portable electronic device. The
antenna can be configured to pass data over WiFi, Bluetooth
or any other suitable wireless protocol. Connector 508 allows
accessory device 400 to be connected by wire to another
electronic device for activities such as charging, performing
firmware updates, or even for reconfiguring the device. Con-
nector 508 can consist of a plug as shown, or could have a
small tab that extended from the flexible electronic module
for easily plugging into a computer port.

[0035] FIG. 5B shows accessory device 400 in its curled
state, attached to a user’s wrist. As can be seen the display
wraps completely around the wrist in this state creating an
uninterrupted screen. One sensor that could be added to the
components illustrated is an inertial orientation sensor, such
as a gyroscope, or accelerometer (not shown). By including
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an inertial orientation sensor displayed information could be
arranged so that it always faces up, or directly towards the
user. This conveniently allows a user to continue viewing
information on the accessory device while maneuvering the
extremity it is located on. In a power saving mode the inertial
orientation sensor can be configured to only activate the dis-
play when the accessory device is rotated into a specific
viewing orientation, thereby saving the user the hassle of
having to push a button to activate the screen while still
allowing for the power savings of a standby mode. In another
aspect of the power saving mode the inertial orientation sen-
sor could generate power savings by deactivating portions of
the screen oriented away from the user. Because the flexible
display technology uses an active matrix light emitting diode
(AMOLED) display the deactivation of unused portions of
the display helps significantly. This is due to the fact that
AMOLED displays can activate individual pixels, and save
energy when the number of illuminated pixels is reduced.

[0036] One challenge to overcome when making a continu-
ous display that wraps all the way around an arm or leg is that
these appendages invariably come in different sizes. FIG. 5C
illustrates one solution to this challenge. By including an
end-detection sensor on accessory device 400 the location of
the end of the accessory device can be known, and the acces-
sory device can properly configure the screen to deactivate
covered portion 510 of the screen. In an embodiment with a
touch screen sensor the touch screen itself can act as the end
detection sensor. Capacitive elements 512 can be added to the
end ofaccessory device 400 as illustrated, and when the touch
screen is activate the touch screen can report the location of
the capacitive elements and deactivate the covered portion of
the screen. In this way the accessory device can be wrapped
tightly around the wrist of any size user with no display
discontinuity problems. A user can even switch between arm
and leg mounting with out having to go through a time con-
suming recalibration process each time. As referenced in FIG.
5B the resulting deactivated portions have the additional
advantage of saving accessory device power.

[0037] FIGS. 6A and 6B show a configuration in which
ambient light energy collectors replace a portion of the
screen. While in the illustrated configurations this precludes a
continuous wrap around screen it has the advantage of being
able to provide additional power to the accessory device. In
fact a device worn on the body is particularly well suited for
gathering ambient light energy since it tends to be exposed
and frequently oriented towards the sun or other strong light
sources. FIG. 6A shows one embodiment where flexible dis-
play 602 only wraps around part of the arm. Starting at a rear
portion of accessory device 600 a portion of flexible display
602 is replaced by ambient light energy collectors 604. This
configuration uses end detection sensors 606 to deactivate
covered portions of flexible display 602 since ambient light
energy collectors 604 may cover a portion of flexible display
602. FIG. 6B shows an alternate embodiment 610 in which
ambient light energy collectors 604 are arranged next to flex-
ible electronic module 608. This configuration prevents
ambient light energy collectors 604 from covering any of
flexible display 602 in a curled state; however, in a flat state
having flexible display 602 separated from flexible electronic
module 608 by ambient light energy collectors 604 might not
be desirable since in some embodiments flexible electronic
module 608 can have physical buttons a user might want to
access in conjunction with flexible display 602. In yet another
ambient light energy collector embodiment the ambient light
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energy collectors can be arranged on one or both edges of
flexible display 602. In this way a continuous display can still
be achieved while maintaining the benefit of receiving ambi-
ent light energy.

[0038] FIG. 7A shows an alternative configuration 700 in
which the electronic module is rigid. In FIG. 7A bi-stable
spring 702 is shown attached to rigid electronic module 704.
Rigid electronic module 704 can include a slight curve to it as
illustrated so that it conforms to a wrist or ankle more easily
when in a curled state. Flexible display screen 706 is still
adhered to bi-stable spring 702 by adhesive layer 708. This
configuration has a number of advantages over the previously
described embodiments. First, by removing electronic mod-
ule 704 from the bi-stable spring the electronic module can be
rigid. A rigid module will generally not be subjected to the
same fatigue stresses as a flexible electronic module would be
and the casing can be built a little more solidly as it doesn’t
have to flex or bend with the bi-stable spring. Second, rigid
electronic module 704 can be taller without changing the
overall form factor of the device, as it is not stacked on top of
the device, and does not curl upwards with the curve of the
bi-stable spring. Finally, the circuit board design can be easier
as flexible regions need not be designed around when placing
components. FIG. 7B shows a perspective view of alternative
configuration 700. The figure shows how one end of bi-stable
spring 702 is anchored to rigid electronic module 704 at
intersection 710. In this configuration bi-stable spring 702
can still bend and flex, even though the attached end of bi-
stable spring 702 might be somewhat less flexible near the
intersection as a result.

[0039] FIG. 8 shows flow chart 800 describing input on a
flexible wearable communication device which affects the
operation of a portable electronic device. In step 802 a flex-
ible, wearable communication device is provided. In step 804
at least one sensor is used to determine if the device is being
worn. The strain gauge identified earlier could be used to
determine whether the flexible wearable device is in an open
or closed state. An pressure sensor can be added to determine
if there were any pressure on the inside surface of the flexible
wearable communication device, thereby obtaining a good
indication of whether or not the device is being worn. Step
806 is reached if the device is being worn in which case a
communications link is established between the flexible
wearable communication device and the portable electronic
device. The communication link can be established through a
wireless protocol, and can be established in a single direction
or in two ways for fully cooperative interaction between the
devices. In step 808 a user interface is presented by the flex-
ible wearable communication device. The user interface
could be a virtual keyboard or a specialized control set
designed differently for each application. In step 810 a user
input is received at the user interface. In step 812 a control
signal is passed from the flexible wearable communication
device to the portable electronic device. The control signal
could operate to store items to the host device, to manipulate
the host device display, or to accomplish any other desired
change in state of the portable electronic device.

[0040] FIG. 9 is a block diagram of an arrangement 900 of
functional modules utilized by an electronic device. Arrange-
ment 900 includes an electronic device 902 that is able to
output media for a user of the portable media device but also
store and retrieve data with respect to data storage 904.
Arrangement 900 also includes a graphical user interface
(GUI) manager 906. The GUI manager 906 operates to con-
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trol information being provided to and displayed on a display
device. Arrangement 900 also includes a communication
module 908 that facilitates communication between the por-
table media device and an accessory device. Still further,
arrangement 900 includes an accessory manager 910 that
operates to authenticate and acquire data from an accessory
device that can be coupled to the portable electronic device.

[0041] FIG. 10 is a block diagram of an electronic device
1000 suitable for use with the described embodiments. Elec-
tronic device 1000 illustrates circuitry of a representative
computing device. Electronic device 1000 includes a proces-
sor 1002 that pertains to a microprocessor or controller for
controlling the overall operation of the electronic device
1000. Electronic device 1000 stores media data pertaining to
media items in a file system 1004 and a cache 1006. The file
system 1004 is, typically, a storage disk or a plurality of disks.
The file system 1004 typically provides high capacity storage
capability for the electronic device 1000. However, since the
access time to the file system 1004 is relatively slow, the
electronic device 1000 can also include a cache 1006. The
cache 1006 is, for example, Random-Access Memory (RAM)
provided by semiconductor memory. The relative access time
to the cache 1006 is substantially shorter than for the file
system 1004. However, the cache 1006 does not have the large
storage capacity of the file system 1004. Further, the file
system 1004, when active, consumes more power than does
the cache 1006. The power consumption is often a concern
when the electronic device 1000 is a portable media device
that is powered by a battery 1008. The electronic device 1000
can also include RAM 1010 and Read-Only Memory (ROM)
1012. The ROM 1012 can store programs, utilities or pro-
cesses to be executed in a non-volatile manner. The RAM
1010 provides volatile data storage, such as for the cache
1006.

[0042] The electronic device 1000 also includes a user
input device 1014 that allows a user of the electronic device
1000 to interact with the electronic device 1000. For example,
the user input device 1014 can take a variety of forms, such as
a button, keypad, dial, touch screen, audio input interface,
visual/image capture input interface, input in the form of
sensor data, etc. Still further, the electronic device 1000
includes a display 1016 (screen display) that can be con-
trolled by the processor 1002 to display information to the
user. A data bus 1018 can facilitate data transfer between at
least the file system 1004, the cache 1006, the processor 1002,
and the CODEC 1020.

[0043] The various aspects, embodiments, implementa-
tions or features of the described embodiments can be used
separately or in any combination. Various aspects of the
described embodiments can be implemented by software,
hardware or a combination of hardware and software. The
described embodiments can also be embodied as computer
readable code on a computer readable medium for controlling
manufacturing operations or as computer readable code on a
computer readable medium for controlling a manufacturing
line. The computer readable medium is any data storage
device that can store data which can thereafter be read by a
computer system. Examples of the computer readable
medium include read-only memory, random-access memory,
CD-ROMs, DVDs, magnetic tape, and optical data storage
devices. The computer readable medium can also be distrib-
uted over network-coupled computer systems so that the
computer readable code is stored and executed in a distributed
fashion.
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[0044] The foregoing description, for purposes of explana-
tion, used specific nomenclature to provide a thorough under-
standing of the described embodiments. However, it will be
apparent to one skilled in the art that the specific details are
not required in order to practice the described embodiments.
Thus, the foregoing descriptions of specific embodiments are
presented for purposes of illustration and description. They
are not intended to be exhaustive or to limit the described
embodiments to the precise forms disclosed. It will be appar-
ent to one of ordinary skill in the art that many modifications
and variations are possible in view of the above teachings.

1. A wearable video device arranged to be worn by an
end-user, comprising:

a flexible substrate having a flat state and a curled state;

a flexible display disposed upon a first surface of the flex-
ible substrate, wherein in the curled state the flexible
substrate conforms to an appendage of the end-user, the
flexible substrate further comprising:

an electronic module in communication with the flexible
display, the electronic module providing information to
the display, at least a part of which is presented in real
time for presentation by the flexible display; and

a mechanism for detecting an end portion of the flexible
display, the detection for adjusting the arrangement of
information shown on the flexible display to match the
size of the appendage the wearable video device is
mounted on.

2. The wearable video device as recited in claim 1, wherein
the end detection mechanism allows the displayed informa-
tion to smoothly continue across a portion of the wearable
video device where the flexible display overlaps itself.

3. The wearable video device as recited in claim 2, wherein
the flexible substrate is a bi-stable spring substrate.

4. The wearable video device as recited in claim 3, wherein
the electronic module comprises:

a wireless communications antenna;

a battery;

an integrated circuit for driving the flexible display; and

a data and power connector.

5. The wearable video device of claim 4, wherein the flex-
ible display further comprises:

a user interface in the form of a touch sensitive sensor

overlaid on the flexible display.

6. The wearable video device of claim 5, wherein the flex-
ible display wraps around at least one edge of the bi-stable
spring substrate.

7. The wearable video device of claim 6, wherein the
mechanism for detecting an end portion comprises:

capacitive elements disposed in a recognizable pattern on
one end of a second surface of the bi-stable spring sub-
strate, the capacitive elements arranged to interact with
the touch sensitive sensor on the flexible display.

8. The wearable video device of claim 7, wherein the posi-
tion of the capacitive elements on the touch screen allows the
wearable video device to determine where the end of the
wearable video device comes in contact with the touch
screen, so that the wearable video device can deactivate the
covered portion of the flexible display and can properly con-
figure the continuous display around the wearable video
device.

9. The wearable video device of claim 5, wherein the elec-
tronic module uses a sensor for detecting a change between
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the flat state and the curled state of the bi-stable spring sub-
strate, and then adjusts the user interface to optimize it for the
new bi-stable spring state.

10. The wearable video device of claim 5, wherein the
electronic module further comprises:

an inertial orientation sensor, wherein when the wearable

video device is in a curled state the inertial orientation
sensor allows the wearable video device to reorient the
user interface towards the user.

11. The wearable video device of claim 10, wherein when
the wearable video device is in the curled state and in a power
saving mode the inertial orientation sensor determines when
the wearable video device has been oriented into a viewing
position and then directs the wearable video device to reacti-
vate the flexible display.

12. The wearable video device of claim 10, wherein when
the wearable video device is in a low power state the inertial
orientation sensor determines when the wearable video
device has been oriented out of a viewing position and then
directs the wearable video device to reduce power consump-
tion.

13. A method for passing information between an acces-
sory device disposed on one surface of a bi-stable spring
substrate and a portable electronic device, the accessory
device having a flexible display arranged to present a first set
of'visual information, the portable electronic device having a
portable electronic device display arranged to present a sec-
ond set of visual information, the method comprising:

determining whether the accessory device is being worn by

an end-user, the determining accomplished by at least
one sensor on the accessory device;

when it is determined the accessory device is being worn

by the end user, establishing a communication channel
between the accessory device and the portable electronic
device, the communication channel arranged to provide
a bi-directional communication link between the flex-
ible display and the portable electronic device;

passing information between the portable electronic device

and the accessory device by way of the bi-directional
communication link, wherein at least a portion of the
passed information is presented by the flexible display
as the first set of visual information; and

displaying the first set of visual information by the flexible

display.
14. The method of claim 13, wherein the first set of visual
information comprises a user interface arranged to receive a
user input event, the method further comprising:
receiving an input signal in accordance with the user input
event at the portable electronic device; and

transmitting at least a portion of the user input to the por-
table electronic device over the established communica-
tion channel.

15. The method of claim 14, wherein the method further
comprises:

recharging a battery housed within the accessory device by

way of a plurality of ambient light energy collectors
disposed across a portion of one surface of the accessory
device.

16. A slap bracelet configured to display information wire-
lessly transmitted from a portable electronic device, the slap
bracelet comprising:
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a communication link, allowing two-way communication
between the slap bracelet and the portable electronic
device;

a flexible display disposed over a portion of a first surface
of the slap bracelet;

atouch sensitive user interface disposed over the top of'the
flexible display; and

an electronic module disposed on one end of the first sur-
face of the slap bracelet;

wherein information generated on either device can be
displayed on either the host device display or the flexible
display.

17. The slap bracelet as recited in claim 16, wherein the

electronic module comprises:

a wireless communications antenna;

a battery;

a data storage component;

an integrated circuit for driving the flexible display, and

a kinetic energy gathering component, wherein the battery
can be trickle charged by the kinetic energy gathering
component.

18. The slap bracelet as recited in claim 16, wherein power
supplied to the slap bracelet is at least partially provided by
ambient light energy collectors disposed on at least one edge
of the accessory device.

19. A non-transitory computer readable medium for stor-
ing computer instructions executed by a processor in a por-
table electronic device for controlling a flexible accessory
device mounted on a bi-stable spring substrate in wireless
communication with the portable electronic device, the non-
transitory computer readable medium comprising:

computer code for establishing a communication channel
between the flexible accessory device and the portable
electronic device;

computer code for receiving a user input on a first user
interface built into the portable electronic device;

computer code for interpreting the user input with the
portable electronic device processor;

computer code for sending display data across the commu-
nication channel; and

computer code for displaying the display data on a flexible
accessory device display.

20. The non-transitory computer readable medium of claim
19, wherein the accessory device has a second user interface,
the non-transitory computer readable medium further com-
prising:

computer code for receiving a user input at the second user
interface;

computer code for transmitting the user input to the pro-
cessor portion of the portable electronic device;

computer code for translating the user input from the sec-
ond user interface into a control signal; and

computer code for adjusting display data located on a por-
table electronic device display.

21. The non-transitory computer readable medium of claim

20, wherein the second user interface is comprised of the
flexible accessory device display and a touch screen sensor.



